Heparin plays a key regulatory role via a p53/FAK-dependent signaling in melanoma cell adhesion and migration.
Heparin and its various derivatives affect cancer progression in humans. In this study, we show that heparin uptaken intracellularly by melanoma cells activated a signaling cascade, which in turn inhibited melanoma cell adhesion and migration. The reduced ability of M5 cells to adhere onto the fibronectin (FN) substrate was directly correlated to a decrease in the expression of focal adhesion kinase (FAK), which is a key regulator of melanoma motility. Cell treatment with heparin caused a marked downregulation in FAK expression (P ≤ 0.01). This is followed by an analogous inhibition of both constitutive and FN-induced FAK Y397-phosphorylation (P ≤ 0.01). Moreover, heparin stimulated the p53 expression (P ≤ 0.001) of M5 cells and its increased accumulation in the nucleus. This favors a decrease in FAK promoter activation and explains the reduced FAK transcript and protein levels. In conclusion, the results of this study clearly demonstrate that the action of heparin in the regulation of melanoma cell adhesion and migration involves a p53/FAK/signaling pathway, which may be of importance in molecular targeted therapy of the disease.